Chemical state of heterocyclic aromatic amines in grilled beef: evaluation by in vitro digestion model and comparison of alkaline hydrolysis and organic solvent for extraction.
During grilling of the roast beef the following heterocyclic aromatic amines were found: IQ=200.6 ng 100g(-1), MeIQx=719.8 ng 100 g(-1), MeIQ=532.9 ng 100g(-1), 4.8-diMeIQx=755.4 ng 100 g(-1), norharmane=507.0 ng 100 g(-1), harmane=1952.6 ng 100 g(-1), Phe-P 1=263.7 ng 100 g(-1), Trp-P 2=559.2 ng 100 g(-1), PhIP=1179.8 ng 100 g(-1) and AαC=51.7 ng 100g(-1). Their content was tested by using the method based on alkaline hydrolysis of the sample and the method based on solvent extraction of the grilled meat samples at different temperatures (without hydrolysis). The study showed that the heterocyclic aromatic amines produced during the grilling of beef are in a free form and chemically or physico-chemically bonded. The chemical forms of HAA formed in food have never been studied. For the purpose of the partial confirmation that HAA may be chemically or physico-chemically bonded, grilled beef samples were digested in vitro in model segments of the human digestive tract. Digestive enzymes, particularly proteolytic enzymes caused a statistically significant increase of free HAA determined by using solvent extraction without prior chemical hydrolysis of the sample.